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1 ««■ 1 « SaT al35te»ia^ia¥Ei -wirasasi aa?eiAun oouhsbss =sji em,* 

■ 

s i# b sifisi ufswH- a «iAioiofl [0* ^^i£Lt^2i »*?5s sA]'*fe essoin!; 

£ 2£ S--SS2J. &'A|(ffl 12| S?IEL±A1S(- UlA^jAiOD i°| °7|EL4Jj2| HK3IOii32filK SHI 

g uamsngisoioij 

S 3S S W§2I ttMW 221 S7IEL±jqa* Hlin^AJOjl 22| ^IELiXF21 UKilQ1±S2fiU .*E32|- »3| 

s uatHc aaispm.' 

'&Ji» eta 
sfrr 

530} $e J sow 

e sasassAi oisa^iu sai^^sm piss 4s S50^i&s»«s«i.s= A^qi 
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allows a SSSS VsStWM «»h tflooAMB tt&M. s igratt 

21 °T5?^lf> l,0QQ:d/m>a *|£2h 2f IX£J 2*SS9W«(extem»i quantum eff lclency)2J £Ss} 

WW 71*321 ELiXVM 2101A1, Tangle. 3*^32J <3=«£^E1 *S9r& 3^M. 

S^fcoTk fiction)* 5TS DoAofem 87l*W»af SSWKJI AISS12Q. naLJ. ■ DOUAS 
lisiflW^Irtlt? t(Ag)^J #71 SS> £S SAI SlM' a*B ttSiWAl AWARD. 
.»B £»S 41 AKToppan' Printing Co.)2| 3^ (El SIS •Mgfii&.fttt 8 ^ JSSS 13 ^, flV 

« "«-s£f£* 9*am °'0. HE « SSa SS»S=. IEEE Trans. Electron (Devices., 40, 

foTSBJSS JMSsdr. ^lawsa "ad IliWs * ioases *si warn 

*3IHI±= °LI2f^AKUniax Co )2| PeisQI, SaCH&S-SSS LiSl E»«fSSAN,. ELiTja ^ s ?Jf 



ate *aw »bsq 3«i few- acK 

(HI gCHSQJi 4!2KiaQ. 

nau- asMfSSAI MfiOlU LiS *r^e 0IS*l-= ELiWHI SICHAiS. 2^SJ tm &M a*H 

:lrsi, ait^M^ aCa^e a»«h-oi = b*absi mn sichaj j^a. stf,j w 

5 cHorHMFFF Trans Electron Dev ces., 40, 342( 993)), ££*h £f xfc ^JJIIs. Li 

I'pJwiSm LiaySSsw^ a^iHei s^isoim piss J«^« «** c = H «igii i 

: EH! S^aSHJOTa OlgAIZKt'ransfer tiroe)0| S^(control led velocity)QI £ICB, i7J 3 -l = 

:'4%s?y^m\ taacfe ssi^ sib. 

EJ2 e 2AI S7l*a' S^SS £H»r= 4 l S(HI 2iO)A1=, £Sfe£7h UllOfl CEKE 53 
•'«0i| ««» Dj*PI IBfiOO. S7l«2l.a«AiM £SM *S£j SSSIQI^ BfiSO. 

ofj^jm an? Jt&*f 

S Hoi 38. Ag^i^e S?ll?W*°Ia aw^aod SiOfAl MUflMmrw terrier.)! 

01 ^a 5f=i£1S ^is MSW 
StSSi SB 

s saa a^y satM *isw> s^a^isiMf^^-fe g^a^2i a s^a^m 




§=2=a iim AhSEI^ g^SSAIS ^die(AI), X|52k(Zr). EIErs(Ti), 0|£S(V),. 
(Sc) 3 iiaS(SI)S 01!= »H47r UF&sitW' 

g=2=2J ^«0fl Ar8£l= S*l«SAfe «»DI&(A«). X|g2s(Zr), EIErfe(Ti), 0IS«Y). i?» 
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(Sc) 9! «EI«<Si)S 2?0i£ 01 = *JUS t*SSr=r tSOl WTOm. 

g=g^ «u =^iIS, HSgOIDl. SSgEHOflAI. ^7|g^4ft-fltl^§SH| g^DISS «HS 

Qjohwos 9m?i=i emaisa^ a tis^s^sj UsS^sj ir^ois toil uioH □ * 
s « TJemhwai oiatt affile «* ^s*Kr nemoi. n§s^°i 

wa^ eaV assS f Ska i 3»* Vsto oiil Vm. titrates wwMa «saow.» 

t LlSES "faeifwaflS gss^s^ aa*h s^sif, pp. bb-bsos as? reoisss 

Ym ji^Sm m£a+3r i<wa dew, gtiraa^fittm. -smaissMiHw Efetissf^ 
a. 

SsfeT s5ik^«ilBHi2i swat saw sm A Jsa »^»«' wra*?* £ = ai£*s*s- 



_ _ « eL^wsi ?h*ji 6t#aih 4= 

11 rows §%*mm€ m ^ti^TWi&giwms a>5tf* saa, 

«el All y soil, SI ESAI QQ«f qAKIOMB. «l= 5AICI QUI Q , tl^k\M U ma 9. B IE§ 
■ S HrgS »998a 12S IBSOfl §3S gs'^SISSI »l ilMSTBSgSOl -s&s axioi sold- oiwi 

Qiaaa*i antra s«ifi». 

■S IJSOIIAI l£Jth *S4h f9.fi 20 o. 




e*k s^asffflsi- sj^«mi.= ssfaoiu- ^fflyaaai a^ 4 swiafc si^oa. ^ saoi as 
■sqUAisi ife«(Hi jiwsqiae - ob oiiatr ^£ a«« ^ sia. 




S IIU-S^ §2J ^?}CFSBt|-4ii3l'tra(conclms8cl poiycycilc hydrocarbon cofflpounds) SJ 0IB2J 
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31*^ (condensed heterocyclic compounds) 9 0I32J S gSScMia. HIS. -ITS HI HI!!. 

lmSism ma" =»saa&. usarsaate. aaiy^Eias!. agamy weeks. *muoy 

«h£ dlWBfiEKS; ^0KJI±»fiH». EISBS. S£I(HIB, OflillAjOiy . ?IU3£IS 91 

5. Oil stttBOfl □aSAj, HI 63-2956952:, HI 8-225572, HI 3-314722. . HI 5^TO2 . SB 

iei^(8$|§E7b,E>S)§?D|i I UN ScwS 2ei £efe )0OL1l^ , Ul^teSSCf &ah:EH}0V3 . Ul 

a«, aewisTH'M 5-2020112; 1 7-1793942, hi 7-2781242 a si 7- 2235792 saou jhaisch 

o,t' |un a @, um*W9M HI 7-1574732- 3 S (HI ^AIQCH SIS £9013. SS^SJH M 6- 

•2039632 saw *"ekh as ±ii!!S£a a aiaaohaassa. ae4«wi hi 6-1320802 a 

- 3J SS^flSJH HI 6-1008572 3! HI 6- 207)702 S 

-te««2| «SAJM bH^WI ASS 4= 21Q. 

SS. afelWWB HI BHWiMI ?AI£ICH 2lO. «S3«t»a DiS^a OflSS. 2.5-Uli 

i 2 £bU[5- a, a-aMHaa-)-2H!!S*AH5aiE|2a, 2,5-HI±[5,7-a(2-Dfla-2^1)-2-H!S** 
"Xf«S«baiyEISa- Ts :: Hli(5-[Hll-2-»324ArS9)E12a!, ■ 4,4 , .-ti|^(2-at5^ArSa)UiaiU. 

5- IHia-2-f2-t4-C5-IJIia-2-%!!S^AigajiyjUia>?«5^AhS, 3! 2-[2^4-gSSIByiUiaiUeSO;2- 

8wi«MB»UlMWHi0l0ICM f 5 2-[2-(4-^S*Alffiy)b|y ]S!20imC*a. §2J HSOIDID' 
$htMSAi=, DOB l.CH # 13*381 HI 373,5822011 7HAISCH SIS. tlttfifif OljMfc * v gi 

r 7oi a^EilWi sfeisj oifaiei was. i,4-uii(2-oiiii£i§)ffl.s, i.«ii±<3-««±aiiwi 

g, i,4-H|A(4-M§iEll)a!a!, CI±EIS!3!2!, 1, 4-bli(2-tHI II iEI 3)889, I^HlijS-OHai.Ell).?! . 
a. 1,4-H|^(2-BfltfiEia)-2-bllg2l5» 3! 1.4-H|i<a-0lliE|»)-a-«B«BiO|. SaS!D. 

t£ftj- gfas&|g7H fl| 2-2527932 5M0J 7HA|£|CH S!S U^EIffliDaa S£SI£. aa*.2KS»*e© 
S «0 AJM j5sW» 201 3te8ta. Oi aiEll IDEE! ^SSttSHJ CH5-SS2! MISS, 

l^B)aj2^I.^iiWa^ai)iDEra. 2.5-Hi^2-(i-usa)Hiajmaa..2,5-bii(4-Bii«Ai 
2ia )1ier3 7& 5-ui ±t 2-(4-«ay )tn y ] m ers . s 2, s-ui ±i 2-c i-m ay )Hiy mi eei oj •s^si:^ . 

3 .SW, HI 388;768S2F SISSSOTH XII 3-2319702 -3H (HI 7HAI£1CH SIS atHlfSIS! ' 

nss. 1.4-aylociMaas. 4,.4--ia?gD[KOEi.E!, 2.s-3aafani.a5ia, 2,6-Lfc±n?!!aQfl&EiE!, 
1,4-HiBaaciinisaa. i , 4-p-arai my isa on e . 9,io-e?MaH3cispiiflaEia, 4-,4'- (2,2-a- 
t^aKiaHia )H33/a 4,4 T -c2,2-a1iiyHiy)ai3fliy a oiesi &sns hbmuvth hi 6-49079S 

•a HI 6-293778S SSM ?HA|£|CH SIS gSOrfflCsi l«wilni)SEa: aS«»f53H HI 6-2733222.3,' » 

6- 2793232 SMOO ?HAI£lO) Si£ CISS ^EHS|?)-a(Polyfunctl.onai 3tyryl compounds); aS°cH.S?H 

6-107648S 9 HI 6-929472. SSOfl 7H AIS01 21S f AHIIOmS£% ae981S3H \ 8^20^652 S- 
SOU THAiaOf SIS aMSHSSS^; m^miH&tt HI 6-1 451 462 SSOII JHAlSOj SIS ^AILIIOIM 
£a<ynatB)»EJ|;.SEa*IS7H HI 4-969902 SMOtf WAiaOl 2=- EtfiEMH WQCItt 'SV9; SI "IIS 
•fefiSW HI 3-2965952 SSOS JHAjaOj/StS ^I^SfeShl^KoFsanic tnfurctiona! compumtej; 3 
2|0j ( ggsslSTH HI 2-1916942 gSMI ?HA|EIOj SIS ^Oh? (coumarln)S£ill;- a'S§^5?H HI 2- 
J968B52 sm 3HAIEI01 SiS iaai(i»ryl8ne)^Efflli ae«?«S?H .HI MSSH&t • # ^JLSflSS 
aS LSaS! SSXIlJ i'S^SI57H HI 2-2896762 a HI 2-986892 SHW .^HAIEIOf SIS.- =ir3.1E|;^- . 

ssau. a aeeras7H hi 2-2502922- laon jhaieich as iEiHoffiissa §01 isasa-. 

■ffltiBSAr a|§*l ABB £-aCK 

S5?ss, ss^s a ss-^d .&asei ««oy AHtas Ofgoiasi^sois. ^si ass awi. 
SHaa-. aeasigJH hi 6-25559, ai 6-203963, .hi b-2158742; hi 7-1451162; hi 7-2240122, hi..7- 

' 1574732, '3 fr«e656s:, HI 7- 125226S, HI 7-1881302, HI. B-409352, HI 8-409962, HI 8-409972, 
HI 7- 1262252, : HI 7-1019112 a HI 7-973552 '5S0fl 7HAIEID1 S!S 301 HffiraSPO' JJfflU, ^§ 

«WoraS«i2i mfisia miss, M 1 M-.N , -aisaaiy-4.4 , -aoKiikHy. N.^r-aiy-nN'^ao- 
i)iiaiy)-4.4'-EioH3iitUiHyi 2,2-ui±(4-a-p-aaoioiJKBiy)=s», .N,Nji\N-;-aaE!i-p-sa- 
4.4 , -aoiaifcHiii.y ( uii(4-i-|-p-saoK]iiriti)iHiamii!-, N,N , -ciiay-NiN--a(4-iiii5AJiiy)- 
4,4'-aoi-Dikaiiy, ^N.N'.N'-EjsanHiy^^'-EiowiicEiiaiyoiiEjg. 4,4--uii'(ciiyoiaiiKWOFE 

.aiy (4,4'-bl8(dlphenylamlrio)qiradriphenyl], 4-N,N-Qitl|y01D|k.-(2rPiyU|y )BKS, 3-0i|§A|-4 - 
N,^lyOH3|i±S2!2!, N-IHiy?fSHH, I .l-UliM-Q-p-MaOhDIkiyiAIHStSA^ 1,]-H|^(4-C| 

-p-saoraiitay)-4-iaiyAiaawtf, bi±(4-amaoiaik-2-Maiy)JBiyM&, N,N,M-sg(p-#l!)gF 

a, 4-(D-P-5QDHDIii:)-4--[4-(a-p-^S0mik)^Eiyi^S«!!, H,N.H , .N , -EfleHHay-4.4 , -a'0|OI!cH|: 

ay N-iaiy?h5bi€, 4,4--bii[V(i-L^)-N-i8iy-oioik]biiy, 4,4'--bi^iN-(i-Li=a)-N-aya|. 

Olklp-EflSiy, 4,4 , -H|±lN-(2-U5H)-*iflyoraiis;|HIBti, 4,4 , -bl±[M-(3-OWU=Hiy)-N-aiyQK 
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uomffiiau 4 4--hi ^K-raaSyi-^iayoKiiiibiiHiy , 4.4--Hi±[N-<i-a3uiy )-w-hi«oioi 

2 B-M " S-f -LFi)Ora liElUSIta. 2.6-ai^[H-(l-U5il)-M-(^SBI)0H3lln|L12l«!, 4.4 -HI 

■^■oB&iaflBU. a biW(tH-usii)(i»4-u£ijoia soi stiso. cwi. seh ?piei£a>2| 

^ ^MM^lT/& 0\^' S^llwSSa SHIOi A =5 5 11 §-*J3J|££A1 ASW SAD. £ 
seitl^iygidiyiS a Ols2l °£c)l 52! ^ -'jc-S^SaDISU -conjugated polymers) , § 

XI £2 A! Afia. 4 s S!D; 

a™«a/S»M«ei srf s *SAK)Kd a nFs* sbsaiow, ?iest a saorys! 121 jEfflsa 

IsSl S»K"«S?H*2| t&AltHl ArSV 4= SIQ. WWilf. 3^, 0 Jl°t^ 

eSs aSdawMildawis «id)» «^a]5iai §5?a*f *«*h» -acur imzm %m 

S =20)1 2lsl3, S^S^OII 2!^*^' 




»Ai felssAt siwi Arss wra g^stts^M AfSTh- ^ »7y sisao. 
Sa^TanD* & sWi LEt-y « 21201. saw*, wasssAi 3a sstras-ae-M 

4s SIQ. 
t^AKHIl 

OlShCHI ^AIOIISS SUSHD) S »SS Q *aetiQ&/ S S k S£ OB . £AIW§<HI 2J»H t^SSKE 

omia. 

r_r§a '4IAIWQIAH«. a g^SI S*WH=< d#7l3AKSWi*uu Klkou Co. Oaf^VPWOO; 

SM^» AHfelSid. S«ffi S£*3 . iSAKSloan Co.)Siej 'DekTakaST' BWII 

(prof ilometerlS ASSrSQ-. 

t£ °7IS.^JI-a -^S^r— , j||ia|AKKBithlay&Co)Sna ri^Oia '2400'2F S=*ArvTopcon- epOTSJ 
IIS ff^W^MAKHam^atsu Photonics CD.)B3 •PMA-1D ! S^BE|«y**i7IS OIMAI §3 

•s^&Ajoii sgstaa. 

^AIW I 

s in £Am ais^^s S7ia^w?h.s sschi -wa- aaa'sao. ?a?lSU* l g§Jif i # 

(Sanyo ShTnku toOSWHSJ ^21EH9§^ 4SttH<sputtBring deposition product) £3 Al «Jg2a 01 
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§3^eS5 ?KI= DS2J £W6| 1! 




•£ L(BLHOtW£'BfflKa )-MP0S. I:T0-3£IS S2PIS^)6IM. 10*Torr2h .2A/42L 2SS*S2°£ f ' 

■ftiaTWsj =1.5. jots ?54#*(3)» fcssraa. 
•Etaw, gi^so)- *ioi, liters UEitHfe osaj. swsra: 




£Af SAIS& MSI^(8-'?lfeESSfM)2| Br¥0fe*l*IIC0im 'Al StftS, J^rf #{3).£| .Smt* 

bwscw «rs» *. ^ : •*(4>*i'oi siufc *E»2f'axi*8i«(6js win; t«sj aisw 

3: 




sb. saws .fcaa*w*rt»*. aJrte^i*i£t»e>M)2j as*rai( ois> •^■a^-.a^^.W 

**«SPiatt»BA|Si Ai<& 10*Tora' SJ«W0fl i : l'(Llq : Alq)£| 2 U|g£ S#*tHCH, 50A2} 
nmii°g. *W?SJS(S&#; '5) SHHL 3Nfaife(At.)3 10A/£2| gsR£S S*loH3!; -ioqqasi 
3 S?|EL&7J^2piaCh. - 
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SSf 4 2iQ. 

«A|DO 121 E>3£. alHS^I 2ft?£l*(5)OI SWI 3£z.K 32| 8:7l3^ailf:|-£, k §(LI 

q)s*a tssastos ^22s, sm^xra xh^pi m waste*, sa, i%ass £2171 
Sam o-npds s*f*io» 500A2) xiy ss4£«s osol 2£43»ei 

r - — - -- • - TML.SU JEW* «t»fflRj?!^'« 

—I "H 

°' 

silSMS 321-5 4»9KQ. £ SJ7H! «SHH)|0|±Ser 13VO0A1 i|H 21 ,00fcd/m>2| *|£ 

SMI l.000cd/m'2J ?|£g 2= OB 9.SV2I d|OI01£22l2| Sl^ IfiS 4M W 4* 

'2! 2D. 

□ass. £221 mi= ^Aim . ichim ahs awsi»(5)af as ss-sor el^wsj ?§32>s *i- 

CO SSSlCfe 211 UEWJO. 

4AI0I 2 

fllAKM 121 S tf AIMMAl' ITO^ana Sei»5! , (l36!0| .a.-NPDS- S*f«8AI 5QQA2J ^JHS' 

.§=rsioi 3ooA£j sine axM5Sf(5Sf; wW^^^^a?SSJK&P '■**.«--* 01 ' s ^ 
^aa(S) 9ioi sr^oi^cADoi i.oqqa2| ^juis §«r£ioi s=*as?(6>§ -tjasiach 

•J5H2S WIELfeXfot'Ai. £ 30TAI UW 2fO|, 14V2J. gl^S d|Q|CH£S30)|Ai S3 

ISiOOOcd/mSJ *l'£7H gEHS' 4 2i2tH- I.OOCfcd/m'21 £1£^ Sfe B&10VSI HKH0|±32r2J 2J7» 

•gas 500. 

isaQ ^j ssral a* & act: nam, oi -«f aioumai ax^ascsjsi ?n7t swwbchi 
*ra2f£ 3ei*k "^iJiisj §7f= i^2i sif^aM si°s sksq. uia^Aiwi isi- $j 

£2J til-SrS- v£ 2!S «AIOJ ZWAI' 20)3 4^ 2iQ. 

UIEAIAIM. 2 

gAIM 22| 2fSSv H|j»PI *WOi. 3W?S#QI ^ISfttS, ««£S» EJSCI ithiutn f luoptfeiLIF) 

JT^SSS S£PIS(I>6W|| a-NPOg #=T5(0|.5DOA£] $nO« ?R3..SS4^.#-s ti-SSIS), 
blCHAI -B5««m 2|*| Alqg 400A2I tt&SS H£! Qg. f?£2 

123 ' &7\BL±7mM. £ 30ilA| ^SsSSg U(£J- g-oiv ' 17V2J Sl^S UKJIffliSSiOSAl iiH 
7,300cd/m ! ei ^ESlOi aOJSSCB.. 1-0000^2) ?|£g 01=. 1S:SV2J H|0|CHi32j2| o^SSfi 

main ''29 -fljiFat stssr 32t§ uisif.ra, a7»a#(st»)iw 2ss& sfa.ET^i' &g..iiF's 

•215(01. L1F2I- iT= 321894121 ^^ISftisS. 0)5^5, EL^12| 

3711 Taol-Alll 4= 2i«« «T 4= SlCk 

# '■««!■ *a rai 1 a sAionwS #5*ko «9a9n&. ob 7hais 4^ ss'ou &sei 

AI Sf^Bf e *S2| S^B9| LH0HAI2! 2= SPtmS. S^CHaO. 

mtr-«9 a a^t!- ftiAiong^et & 4= 21501, s sraon sisjs,. s^s^oii ejssra s^i 
■ff(S35H?a«)S afirai^ois- -fcr&eiMg^oi? sj ssss^oisssi sioiE-.smsj .ois*^ 
sfe #7i2^4ri5fEi-s# &7!r$$-g&?\$mm£ -?saoi ( £E*> m^s^s. S7i#§ 
^asftfsoii tisa= s^oiss assoflAi zmw 4= si= g^s^a ^eich. g^xj.gsAi, s 

5|EL!tXh2| ai5A|0r.-.flt!?|fi(HIAJ2| ELiA>Lh DS SA)^ iA«'OflA| BR4X|£5Ai~«ZI|0ft ^ 

oiafst 2^i> oisgoii ^isio), b. van si«e. a^as^ss sm. ^saoi.wsa, a 

2i a H?l£21 ^IB-^AI-g QStV 4= 2^ &D. CD-E1-AJ. S &32| EL'db^Fg^ 32| 41SJ2J AH 
CHI SlOiAl feS.SgSS UEM 4 Sl°DI, £AI±A7, SSgSSAl 321 SSySSSS'.fi§^ 4r 2t 
D. 
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/»7 jSr-P-f 
1 

g-=*i=2h #71 822^&fl CHSfSfe Sf^R3l£l AW|<HI 739= SIU2I 

4^1 s aa 50ii sisskx assists, n^ass^ois a sisfig^oisES 

S2S qMiafc SP»1 SUSHI. 

4oi aa*3£ sthssj &?\ s?is^*Rfl5it«ofl 'thsa=- s^oisg asstHiAi ti?s* 

ST** 2 

a iwi stow, »»s 4^1 s:>ia«w*fflfc«jii- a»£sss:>iti4fS2i ss*toii sum 

SI 1«6ff 20JAL 4^1 l^a^S «S9l-= 01 AJgEIS g*i§- XI^Hte, El Be. OIMS. 

S.73M. 

5e#is lias st i-ajois q\± *m§ ^h& tesi.ai ^s^s ft?is3iani*&3-. 
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